Cell-specific properties of red cell and liver ferritin from bullfrog tadpoles probed by phosphorylation in vitro.
Cell-specific differences occur in the primary structure of ferritin. For example, red cell and liver ferritin from bullfrog tadpoles differ by 1.5 times in serine content. To determine if cell-specific differences in ferritin primary structure are expressed in the tetraeicosomer, which thus might distinguish the proteins in a functional state, phosphorylation in vitro was employed as a probe using [gamma-32P]ATP and the catalytic subunit from the cAMP-dependent protein kinase of bovine skeletal muscle. Subunits of both proteins in the tetraeicosomers were phosphorylated. Based on tryptic peptide maps, five regions common to both red cell and liver apoferritin were phosphorylated, as confirmed for two peptides by amino acid analyses. [32P]Apoferritin from red cells yielded an additional four 32P-fragments by mapping, at least three of which were unique by amino acid analysis and, in one case, might represent a 32P-Fe complex bound by a fragment of the iron-binding site. One peptide appeared to be unique to liver apoferritin. High concentrations of ATP yielded one additional peptide common to liver and red cell and one red cell-specific peptide in the tryptic peptide maps. The maximum moles of 32P/molecule were 13 +/- 4 and 6 +/- 2, respectively, for red cell and liver apoferritin, which corresponded within experimental error to the number of 32P-tryptic peptides. The level of phosphorylation was, on the average, not more than one site/subunit. Furthermore, above certain levels of phosphorylation, some subunits in the assemblage of 24 appeared to be unavailable as substrates, possibly because of charge repulsion or conformational changes. The possibility that post-translational modifications of ferritin which amplify cell-specific structural features occur in vivo with cytoplasmic components, e.g. protein kinases, is considered in terms of the physiological availability of iron from different iron storage cells and developmental changes in iron storage.